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Abstract 
Dynamic transitions in the enterprise surroundings, including constant moving the traditional market towards the market space 
available on the Internet and development of new information technologies offer new opportunities for creation and 
implementation of business projects termed e-entrepreneurship. One factor that stimulates e-entrepreneurship is innovations. This 
study aims to present the role of selected models of open innovations in e-entrepreneurship processes. It was emphasized that 
customers play an essential role in creating innovations. Moreover, the study verified the hypothesis that companies are 
increasingly committed to implementation of e-entrepreneurial processes, thus strengthening their position in the virtual market.  
 
 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Universal Society for Applied Research. 
Keywords: e-entrepreneurship; open innovations; customer cooperation, e-entrepreneurial processes, e-entrepreneurial organization 
 
 
* Corresponding author. Tel.: +48 343250846; fax: +48 343613876 
E-mail address: jelonek@zim.pcz.pl 
 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Universal Society for Applied Research
1014   Dorota Jelonek /  Procedia Computer Science  65 ( 2015 )  1013 – 1022 
Introduction 
Entrepreneurship is a multifaceted phenomenon that involves human creativity, financial resources, and 
technological capital, fostering the discovery and establishment of new ways to organize production processes and 
new institutional forms, leading to such outcomes as enterprise growth and new ventures1.  
Entrepreneurship can be considered as a process – the act of creation and building something new e.g. a new 
enterprise2 or as a group of features that characterize managers’ behavior3.  
Emergence of the Internet was one of the most important milestones in the development of business surroundings 
which expanded from the traditional market to market space available on the Internet4. This was followed by a 
remodeling of entrepreneurship into Internet entrepreneurship5 or e-entrepreneurship6, 7 . 
Internet has cause a switch from the traditional closed model of innovations to a model of open innovations. Easy 
access to Internet communication solutions, development of social media and Web 2.0 stimulates customers’ 
activity not only as buyers but also as experts, consultants, promoters of products and brands and, importantly, 
creative innovators. Enterprises involved in e-entrepreneurial processes should encourage customers to cooperate 
with them, since it is customers who are the best and immediate source of information about current market needs. 
The customers also deliver ideas about product improvements or demand on new products. Customers can also 
indicate the areas in current operation that could be improved or changed. 
The aim of this study is to verify the following hypotheses: 
H1: Customers are a creative source of innovations, especially product and marketing innovations, 
H2: Enterprises are more and more often involved in co-creation of innovations with customers, which positively 
affects their financial results and strengthens their competitive position in the market. 
H3: Companies are increasingly committed to implementation of e-entrepreneurial processes and therefore are 
strengthening their position in the virtual market.  
H4: e-Entrepreneurship significantly affects enterprise performance. 
In order to verify the hypotheses, the study used the results obtained from surveys carried out in 2012 and in 2015 
in Polish medium-sized enterprises in the food processing industry. 
1. Entrepreneurship vs. e-entrepreneurship 
Entrepreneurship has been examined from many different research standpoints. Floyd and Wooldridge8 analysed 
entrepreneurship from the perspective of knowledge creation used to restore organizational capabilities. 
Furthermore, Ramsey and Ibbotson9 took a macro and micro-perspective on entrepreneurial enterprises and 
discussed e-opportunities for economic development and the internationalisation of small Irish firms. These 
researchers argued that the willingness to embrace e-business will determine the future success of Ireland in the 
digital economy9. Birkinshaw10 approached these problems globally and investigated entrepreneurship in 
subsidiaries of multinational firms.  
Changes in the external enterprise surroundings are a strong antecedent of entrepreneurship. Dess et al.11 and 
Bratnicki3 also emphasize that entrepreneurship is difficult to define due to different aspects in which it may appear; 
in other words, entrepreneurship is a process, which occurs in specific time and context3.  
e-Entrepreneurship has been regarded to be a subcategory of entrepreneurship, oriented at digitization 
(virtualization) of selected or all business activities and processes, which in a traditional organizations were 
performed physically12. 
These new models of entrepreneurship, which use information technologies such as the Internet, are also termed 
cyberentrepreneurship13, entrepreneurship in digital space14 or digital entrepreneurship14. Carrier et al.13 highlighted 
that cyberentrepreneurship is, in itself, an innovative business practice that enables business opportunities to be 
detected and seized. 
The relationship between e-entrepreneurship and changes in the external environment of a firm triggered by the 
growth of the Internet have been studied extensively. Kathuria and Joshi15 showed that the growth of the Internet 
transforms enterprise environment in already existing firms while the firms respond to such changes by exhibiting 
entrepreneurial attributes.  
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It is widely recognized that the Internet has been one of the most important tools to help firms overcome physical 
and managerial barriers to e-entrepreneurship. This is particularly true for smaller entrepreneurial firms, given their 
widely recognized human and financial resource limitations, restricted international experience and lack of 
knowledge of global markets16. 
e-Entrepreneurship can be also viewed from an international aspect as the Internet allows for addressing potential 
customers without geographical restrictions, yet the successful exploitation of these market opportunities might 
necessitate learning by (online) experience and avoiding ‘shock effects’17 when dealing with remote markets. Hamill 
and Gregory18 argued that the enablement offers the prospect of removing a whole range of potential 
internationalisation barriers. However, while setting up websites implies instant internationalisation from a technical 
perspective, the successful deployment of this virtual presence is restrained by functional and organisational 
capabilities19.  
Online shopping is expected to displace traditional shopping in the years to come. This will result in a decrease in 
turnover of traditional retail trade. Companies that will fail to timely change from traditional business models to e-
business models may not be able to maintain their position in the market. 
Since e-entrepreneurship opens up opportunities for enterprises to develop, the enterprises should quickly realize 
that being successful in the Internet is primarily associated with “being first” in the market. Moreover, the Internet 
reduces the economies of scale and, consequently, small and medium-sized enterprises can successfully compete 
with larger companies, whereas this competition is very difficult in the tradition market11. 
Effective implementation of e-entrepreneurial activities requires knowledge of what distinguishes them from 
traditional entrepreneurial activities. Differences between these two types of entrepreneurship can be considered in 
the following contexts11: 
x market entry, 
x electronic products and electronic services, 
x employees, 




x relationships with customers, 
x cooperation with suppliers, 
x networking. 
As a process, entrepreneurship is understood to mean an organized sequence of actions oriented at the use of 
innovative ideas in order to generate benefits in the market. The following aspects are essential in the process of 
developing entrepreneurship: creativity, innovativeness and ability to explore ideas, seize opportunities and accept 
the risk.  
Entrepreneurial process is defined as a cycle of value creation, involving opportunity recognition, acquisition and 
collecting resources, and implementations, such as new product and business launches. 
e-Entrepreneurship is characterized by active searching for changes and quick responding to these changes, 
seeing opportunities for implementation of innovations and new technologies including internet technologies that 
change business models into e-business models. 
As a determinant of entrepreneurship development, innovativeness has been studied by many researches in 
various aspects and in different sectors. Entrepreneurship and innovation have been analysed in studies by Heller20, 
Lassen et al.21, Jelonek22 and Zhao23.  
2. Selected models of open innovations 
The problem of innovation was discussed by many authors, e.g. Drucker24, Chesbrought25, Pachura26 and 
Jelonek27. Innovation consists in implementation of new combinations of resources and productive forces that were 
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realized through the process of creative thinking and this implementation must be carried out by entrepreneurs as it 
does not occur automatically. Therefore, there is a close connection between entrepreneurship and innovativeness. 
Drucker24 defined innovation as a specific tool for entrepreneurs which stimulates opportunities for new business or 
new services. This researcher further stated that innovation represents a specific tool for entrepreneurship: an action 
that gives resources new possibilities to create wealth. Innovation plays a key role in entrepreneurship, while the 
concept of innovation and novelty can be understood very broadly and relate to many ideas and solutions.  
New paradigms, such as Open Innovation25 and Web 2.028 promote a more proactive role of customers in the 
innovation area. Companies should see customers as co-creators of products and hence value. Products should be 
designed in ways that allow users to design all by themselves, remix, and share. 
There are many concepts in literature that emphasize the most essential aspects of co-creation and a number of 
existing methods for involving users, such as: 
x Virtual community – Rheingold29, 
x Crowdsourcing – Howe30, 
x User Co-Creation - Prahalad and Ramaswamy31, 
x Collective Intelligence – Glenn32, 
x Open Innovations – Chesbrough25, Jelonek27, 
x User-Driven Innovations – Rosted33, 
x Lead User - Von Hippel34. 
Information about customer preferences and personalization have always been a key factor for success in any 
business. Electronic commerce, partially in conjunction with flexible manufacturing, now provides the opportunity 
to obtain the information necessary for personalization from customers all over the world at low cost and, 
specifically in the case of digital products, to tailor general-purpose goods or services to the specific needs of each 
customer - “mass customization”35.  
3. Towards e-entrepreneurial organization  
Due to their activity and innovativeness, the organizations which have the ability to quickly react to dynamic 
changes in the environment and the ability to meet customers’ needs are regarded as entrepreneurial organizations. 
Entrepreneurial organizations develop their entrepreneurial behavior skills in a favorable entrepreneurial climate. 
Entrepreneurship in organizations is understood to mean a way of starting and developing new plans that consists 
in realization of innovation ideas from their inception to implementation. The implementation of ideas can be 
carried out by the organization itself, in cooperation with customers or with other organizations. Entrepreneurial 
organizations do not only respond to the symptoms that they notice in the business environment but they also 
stimulate new customer needs and development of new markets. 
Schumpeter36 identified the five functions that should be performed by an entrepreneurial organization: 
x manufacturing and distribution of new products, 
x implementation of new manufacturing methods, 
x creation of new business entities, 
x exploration of new markets, 
x searching for new sources of raw materials supply. 
According to Ansoff37, entrepreneurial activities are associated with: 
x withdrawal of obsolete products (services), 
x creation of new products (services), 
x identification of buyers of these products (services),  
x identification of the ways to enhance attractiveness of the products (services) to the potential buyers and to 
strengthen new products (services) in the market. 
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Organizations need to learn how to develop entrepreneurial competences, how to make innovations and how to 
transform into flexible and dynamic organizations. Drucker24 argued that entrepreneurship is not natural and 
spontaneous but it is a conscious work that requires usage of knowledge, skills and previous experience.  
With entrepreneurial orientation, companies have better opportunities to boost their business activities through 
introduction new products, entering into new markets, implementing new business processes and system 
transformations38. 
Adaptation of company to the electronic economy involves analysis of the needs of customers who have access to 
the Internet and responding to those needs by creating products that are offered on websites. Internet can be used to 
build and sustain relationships with customers, business partners and employees. It helps extend the geographic 
scope of business without incurring excessive costs. Therefore, Internet entrepreneurship is primarily based on 
technological innovations which improve communication and accelerate exchange of information. For this reason, 
every entrepreneur should think how to innovate their business model and face the challenges of entry into the 
digital world.  
4. Research method 
The study was carried out twice, with a three-year interval. First study was conducted in January – February 
2012† and second in January – February 2015. Comparison of the results obtained was made to find whether 
companies improved their entrepreneurial skills, especially those related to e-business.  
The study involved five companies from food processing industry (2 – fruit and vegetable processing, 1 – dairy 
processing, 2 – meat processing). They were all medium sized companies that employed up to 250 employees. A 
method of a guided interview was used in the survey. Scenario of the interviews with managers of each company 
was the same. The interviews were carried out with the managers of the strategic level and with the managers in the 
divisions of sales, marketing, production and production technologies. The number of employees ranged from 7 to 
11 respondents, depending on the company, with 47 respondents in total. 
The interview scenario contained the questions which were supposed to elicit answer to the following research 
questions: 
1. Does the enterprise cooperate with customers? 
2. Do customers co-create innovations and, if they do, in which areas of enterprise's activity? 
3. Do enterprises include opportunities created by the Internet and virtual markets in their e-entrepreneurial 
activities? 
4. Which of the e-entrepreneurial processes has the biggest effect on companies’ financial results and market 
performance?  
5. Data analysis 
All the managers interviewed agreed that the enterprises cooperate with customers very well, develop relations 
with customers and appreciate their role as innovators.  
Another questions concerned participation of customers in development of innovations. Most of managers (80%) 
answered positively to the question of whether there was a group of customers who were active to cooperate in 
different areas. Respondents were asked to assess the scope and importance of the cooperation and co-creation of 
innovations with customers implemented over the previous three years with respect to competitors. The first survey 
covered the period of 2009 to 2011, while the second was carried out in 2012 to 2014. The survey concerned 
innovations in the field of products, packaging, technologies, marketing, processes and organization. Scale: 1 - 
unimportant, 2 - insignificant importance, 3 - moderately important, 4 - important, 5 - very important. The average 
values for the answers obtained in the study are presented in Fig. 1.  
 
 
† Part of the study results was presented in: Jelonek D. The Innovative Potential of Prosumption and the Results of Enterprises., 7th Conference 
on Performance Measurement and Management Control. September 18-20, 2013, Barcelona, Spain. 
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The results of the study showed that customers are a creative source of innovation, especially product and 
marketing innovation (hypothesis H1). Comparison of the results collected in 2012 with those obtained in 2015 
reveals that companies develop cooperation with customers and find innovation co-created with customers as more 
and more important over the years. Areas in which customers have fewer innovative ideas include technology, 
process and organization. 
 
 
Fig. 1. Answers to the question “How do you rate the effect of the innovations implemented in recent three years  
with respect to competitors?” 
Respondents’ answers to the questions concerning e-entrepreneurial processes implemented in companies are 
presented in Tables 1 and 2.  
 





















Yes No Yes No Yes No Yes No 
Development or significant modifications of the 
website 
40 7 2 45 45 2 34 13 
Implementation of new IT/IS solutions 6 41 0 47 43 4 12 35 
Usage of Cloud Computing technology 0 47 0 47 0 47 0 47 
Virtualization of ordering process  11 36 0 47 7 40 7 40 
Virtualization of payment process (mobile 
payments) 
15 32 0 47 7 40 10 37 
Virtualization of communication with customers 
– communication innovations 
15 32 12 35 36 11 16 31 
Virtualization of communication with suppliers 12 35 0 47 18 29 2 45 
Virtualization of marketing activities (e-
marketing) 
40 7 15 32 47 0 37 10 
Participation or increasing the level of 
participation in social media  
20 27 12 35 45 2 45 2 
New quality of products/services 47 0 14 33 47 0 31 16 
New quality of products/services connected with 
innovative packaging  
47 0 12 35 47 0 25 22 
New product/service launch 47 0 12 35 47 0 37 10 
Virtualization of customer after-sales services  7 40 0 47 16 31 5 42 
Expansion into foreign markets through 
translation of the website and product range to 
several languages 
7 40 0 47 31 16 2 45 
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products/services 
Replacing paper documents with electronic 
versions 
39 8 15 32 45 2 36 11 
Changes in the employment model (teleworkers)  0 47 0 47 17 30 0 47 
 
 
Respondents were also asked to evaluate the effect of e-entrepreneurial processes and results of cooperation with 
customers on the financial results and market performance in the company. Scale 1 - unimportant, 2 - insignificant 
importance, 3 - moderately important, 4 - important, 5 - very important. The average values for answers (surveys in 
2012 and 2015) are presented in Table 2. 
 
Table 2. Effect of e-entrepreneurial processes and results of cooperation with customers on the financial results and market performance in 





The impact of the 
process on the 
financial results 
The impact of 
cooperation with 
customers on the 
financial results 
 
The impact of the 
process on the on 
the market 
performance 
The impact of 
cooperation with 
customers on the 
market 
performance 
2012 2015 2012 2015 2012 2015 2012 2015 
Development or significant modifications of the 
website 4.2 4.1 2.1 3.4 4.3 4.1 2.4 3.3 
Implementation of new IT/IS solutions 3.1 3.3 0 2.5 2.6 2.8 1.2 1.6 
Usage of Cloud Computing technology 0 0 0 0 0 0 0 0 
Virtualization of ordering process  3.4 4.2 3.2 3.8 3.5 4.2 3.3 3.9 
Virtualization of payment process (mobile 
payments) 2.1 3.2 2.2 3.3 4.3 4.2 3.3 3.4 
Virtualization of communication with customers 
– communication innovations 3.5 4.6 3.3 3.6 3.6 3.8 3.3 3.9 
Virtualization of communication with suppliers 3.6 4.1 0 1.1 2.7 3.2 1.4 1.4 
Virtualization of marketing activities (e-
marketing) 4.6 4.8 4.1 4.5 4.7 4.6 4.5 4.8 
Participation or increasing the level of 





New quality of products/services 4.9 4.9 4.1 4.8 4.8 4.8 4.6 4.8 
New quality of products/services connected with 
innovative packaging  4.4 4.5 3.9 4.4 4.5 4.8 4.2 4.6 
New product/service launch 4.9 4.8 4.1 4.5 4.7 4.8 4.1 4.5 
Virtualization of customer after-sales services  2.2 2.4 0 1.4 2.5 3.1 1.3 1.8 
Expansion into foreign markets through 
translation of the website and product range to 
several languages 2.7 4.1 0 1.4 3.4 34.3 0 1.8 
Updating the range of services or withdrawal of 
products/services 4.3 4.4 3.5 3.8 4.4 4.5 2.8 3.4 
Replacing paper documents with electronic 
versions 2.6 3.1 1.4 2.3 2.6 2.9 2.9 3.4 
Changes in the employment model (teleworkers)  0 0 0 0 0 0 0 0 
 
It was indicated that co-creating innovations with customers was a major factor in the development of e-
entrepreneurial behaviours. Moreover, the hypothesis which said that enterprises are more and more often involved 
in co-creation of innovations with customers, which positively affects their financial results and strengthens their 
competitive position in the market, was verified. 
Analysis of study results showed that companies analyzed in the surveys used opportunities offered by the 
Internet and virtual markets within their e-entrepreneurial activities. Only two processes that required the use of 
Internet were not implemented by any of the companies analyzed: the use of cloud computing technologies and 
changes in the employment model (teleworkers). The role of customers in initiation and implementation of e-
entrepreneurial processes is constantly increasing. In 15 of 17 e-entrepreneurial processes, the level of customer 
involvement increased substantially. Customer involvement was reflected by initiatives, comments and opinions 
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about products, packaging, processing orders, methods of communication or marketing, innovative ideas, assistance 
in product testing, participation in organized contest for new products, new packaging or creating slogans. 
Participation of customers as innovators and cooperation between company and customers in open innovation 
models is of essential importance. Respondents evaluated the role of customers as innovators as very high, both with 
respect to improving current products and packaging, and creation of new products and packaging. An important 
role is also played by customers as innovators in marketing and advertising (e-marketing). The role of customers as 
stimulating factor in enterprise activity in social media (45 answers ”Yes”). The answers concerning the effect of 
this process on the market performance were also highly rated (average score 4.8).  
Open innovation model also includes cooperation with entities from enterprise environment, especially suppliers. 
Virtualization of payment processes, implementation of new IT/IS solutions or the process of replacing paper 
documents with electronic versions were initiated by suppliers of the enterprises studied. Although the evaluation of 
the customer contribution to innovation in these processes was low, cooperation with suppliers and innovative 
changes in given areas was found to have significant impact on the financial results of the company. 
Unfortunately, over three years between studies, companies have not fully developed their cross-border e-
entrepreneurship. In 2012, only one enterprise was implementing the process of expansion into foreign markets, by 
translation of the company’s website and range of products into several languages. In 2015, three companies 
declared to have translated their offer and website to foreign languages. This means that two companies had their 
websites only in Polish versions. The role of customers in this area was marginal. 
When evaluating the impact of e-entrepreneurial processes on the financial results of the company, respondents 
contributed the most to the processes associated with product innovation, both in terms of improvement in current 
products (new quality of current products/services) and launching new products and new markets. Similarly, the 
effect of cooperation with customers on market performance in the model of open innovation was rated as very high 
by the respondents.  
In the food processing industry, besides product innovation, packaging innovation are also important. Packaging 
was changing in terms of colors, label design, size, capacity and material from which they were made. Customers 
have suggested e.g. introducing smaller packages (serving for one person) of frozen food and XL packages (serving 
for four people) for these products. In the area of packaging innovation, customers’ role as initiators and consultants 
was highly rated. Packaging innovations had a positive impact on boosting sales and financial performance as well 
as on improving company’s competitive position on the market.  
The hypothesis (H3) which assumed that companies are increasingly committed to implementation of  
e-entrepreneurial processes and therefore are strengthening their position on the virtual market and hypothesis (H4) 
of the significant effect of e-entrepreneurship on enterprise performance were verified positively.  
Respondents from the same company answered to question given in Tables 1 and 2 in a very similar way. 
Arithmetic means and standard deviations were calculated for the answers given by employees of the same 
company. Standard deviation did not exceed the value of 1.00 for any of the questions. Furthermore, this value for 
several questions was lower than 0.50. This demonstrates that managers were not only familiarized with the narrow 
area of their own expertise but also had good knowledge of the overall operation of the company.  
Conclusion 
The Internet technology causes that companies do not only benefit from significantly lower operating costs, but 
they also are able to operate on a scale that is larger than before. Opportunities for international expansion are 
becoming quite natural and common. Poland is a country with substantial potential of implementation of new 
technologies that facilitate development of Polish companies and their international expansion. The development of 
technologies should be followed by removal of regulatory barriers.  
In the Internet business models, contribution of users (customers or traders) to co-creation and co-development of 
services which they use is critical. 
Nowadays, under conditions of continuous innovation and accelerated development of technologies and business 
models, it is necessary to ensure that legislation is brought in dialogue with online businesses and users of internet 
services.  
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Building comparative advantage based on low prices and cost reduction through sales of low-processed products 
is insufficient in operation of modern enterprises. One of the most important sources of competitive advantage is 
innovativeness in products and services and innovativeness in business models, with particular focus on e-business 
models. These activities result in transformation of business from bureaucratic companies to more flexible, adaptive 
and willing to transform, that is, entrepreneurial companies. Transformation of traditional business towards e-
entrepreneurial business is carried out by converting values, resources, structures and strategies.  
In e-entrepreneurial processes, companies are increasingly taking advantage of cooperation with entities from 
their environment (especially customers) using the model of open innovation. Innovation of products, packaging, 
marketing and processes have a significant impact on financial results and competitive position in the market. 
Virtualization of such processes as ordering, payments, after-sales customer services, communication or e-marketing 
ensures more effective implementation of current business objectives and changes the approach of companies to a 
new model of e-business. 
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